Ionizing radiation induces a dramatic persistence of p53 protein accumulation and DNA damage signaling in mutant p53 zebrafish.
Mutant p53 proteins accumulate to high levels in human tumors and in preneoplastic lesions in the skin and fallopian tube. However examination of tissues from mice and fish that are homozygous for mutant p53 surprisingly showed that the protein was present only at low levels except in the tumors that arose in these animals. The mutant protein did accumulate, however, following treatment with ionizing radiation in the same tissues in which the wild-type protein is induced. Here we study in detail the accumulation of mutant and wild-type p53 proteins following ionizing radiation in zebrafish embryos. We found that the mutant protein was induced by lower levels of radiation and reached higher levels than the wild-type protein. Morpholino knockdown of the zebrafish homologs of Mdm2 and Mdm4 caused dramatic accumulation of mutant p53 protein. The most remarkable results were observed by examining p53 protein levels over an extended time course. Mutant p53 protein increased and persisted for days after irradiation and this was accompanied by persistent elevation of phosphorylated H2AX (γH2AX), implying that the resolution of DNA damage signaling in these embryos is severely compromised by mutations in p53. Thus mutation in p53 results in an exaggerated and persistent damage response, which could in turn drive the process of cancer development as high levels of mutant p53 can act as an oncoprotein to drive invasion and metastasis.